The structure of the title compound, C36HsoN~, is the first example of a tetra-meso-substituted free-base bacteriochlorin (2,3,12,13-tetrahydroporphyrin). While general structural characteristics are similar to other hydroporphyrins, the present structure presents one of the few examples of a hydroporphyrin with a planar macrocycle conformation.
Comment
Bacteriochlorins are the main photoactive chromophores of photosynthetic bacteria (Scheer, 1989) . They are distinguished from their parent porphyrins by a higher degree of saturation, i.e. they constitute 2,3,12,13-tetrat Part X: Senge & Smith (19971. Acta Crvst. C53. 1314 -1318 hydroporphyrins. Despite their importance, few crystal structures of bacteriochlorins have been published, notably those of methyl bacteriopheophorbide a (Barkigia et al., 1981 (Barkigia et al., , 1989 Barkigia & Gottfried, 1994) and three synthetic bacteriochlorins (Barkigia et al., 1984 (Barkigia et al., , 1991 Waditschatka et al., 1985) . Renewed interest in this class of compounds arose from current studies on the conformation flexibility of tetrapyrroles (Barkigia et al., 1988) , which is believed to allow a modulation of the physicochemical chromophore properties in vivo; see Senge (1992) for a general review. No structure of tetrameso-substituted free-base bacteriochlorin was known and so we performed a structure determination of the title compound, (I), as a basis for further theoretical studies. (I) The general structural characteristics are typical for a tetrahydroporphyrin. This includes the C~?--C,~ single bond in the reduced pyrrole ring [C7--C8 -1.512 (2)A versus C2--C3 = 1.374 (2)A], a slightly smaller Ca-N--Ca angle in ring II [109.0(1)°], localization of the pyrrole H atoms at the pyrrole rings, and core expansion compared with the respective porphyrins; see Barkigia & Gottfried (1994) for a detailed description of bacteriochlorin characteristics. For example, the core size (defined as the vector length from the geometric centre of the four N atoms to the N atoms) is 2.149 (5) in the title compound compared with 2.059 (6)A in the parent porphyrin. The structural differences between the pyrrole and pyrroline quadrants are smaller in the title compound than, for example, in bacteriopheophorbide a. The macrocycle exhibits a planar conformation. The average deviation of the 24 macrocycle atoms from their least-squares plane is 0.018(2)A. The largest deviations are observed for the C,3 atoms C2 and C3, which are displaced from the least-squares plane of the four N atoms by 0.06 (1) and 0.07 (1)A, respectively. The tilt of the pyrrole rings is minimal; ring I is tilted by 2.0(1) ° and the reduced ring II by 0.40(5) ° against the N4 plane. In contrast to other bacteriochlorin structures, the title compounds packs in the crystal without formation of ,-7-stacks. Instead, the molecules pack in a '--]--I'-type arrangement. The packing, unitcell parameters and coordinate positions for the non-H atoms are very similar to those of the parent 5,10,15,20- Fig. 1 . The molecular structure of (I) showing 50% probability displacement ellipsoids. Side-chain H atoms have been omitted for clarity and only one orientation is shown for the butyl chain at C5.
tetrabutylporphyrin (Senge, Kalisch & Runge, 1998; .
Experimental
The title compound was prepared as described recently by Senge, Kalisch & Runge (1998) . Crystals were grown by slow diffusion of methanol into a solution of the bacteriochlorin in dichloromethane. Handling of the crystals was performed as described by Hope (1994) . 
Crystal data
1.378 (2) C4--C5 1. 3830 (191 C5--C6 1.3578 (19) C6--C7 1.3672 (191 C7--C8 1.409 (2) C8---C9 1.425 ~2) C9----C 10 1.374 (2) CI()--CI ' 1.416 (2) C 10---C11 The pyrrole H atom was located in a difference map and refined using isotropic displacement parameters. Other H atoms were placed in calculated positions and refined using a riding model. The meso-butyl chain located at C5 was disordered. The two outer C atoms (C13 and C14) were each refined as disordered over two positions with equal occupancies. H atoms were modelled accordingly.
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